United States Department of Agriculture
Grain Inspection, Packers and Stockyards Administration
Federal Grain Inspection Service

Directive 9180.71 12-16-02

FUMONISIN TESTING SERVICES

1. PURPOSE

This directive establishes official procedures for determining fumonisin in grain and processed
grain products, and certifying the officid results.

2. REPLACEMENT HIGHLIGHTS

Thisdirective is revised to include testing ingtructions for the MycoU test kit, expand the use of
microwdl| readers for the r-Biopharm test kit, and to diminate the certification of "estimated"
test results. This directive supersedes FGIS Directive 9180.71, dated

11-26-01.

3. BACKGROUND

Fumonisins are environmenta toxins produced by molds that grow on agricultura commodities
inthefidd or during sorage. Fusarium moniliforme isthe parent fungi species that causes
Furarium Ear Rot, the most common corn disease in the Midwestern United States.

More than ten types of fumonisins have been isolated and characterized. Of these, fumonisin B,
(FBy), B, (FBy), and B; (FB3) are the mgor fumonisins produced in nature. The most prevaent
of these mycotoxins in contaminated corn is FB,, which is believed to be the most toxic. Since
the fumonisin toxin can grow in corn kernds without any outward signs of mold, testing of the
grain isthe only postive means of verifying whether fumonisinis present.

4. TESTING SERVICES

All officid fumonisin testing is performed as prescribed in this directive by authorized employees
of the Federa Grain Inspection Service (FGIS) or licensed del egated/designated agency
personnel. Testing performed on standardized grains (e.g., corn, whegt) is performed as an
officid criteriafactor under the authority of the United States Grain Standards Act (USGSA), as
amended. Testing performed on processed grain products (e.g., corn meal) and other
commodities is provided under the authority of the Agricultural Marketing Act (AMA) of 1946,
as amended.

Individuals wanting grains officialy tested for fumonisin should contact the nearest FGIS fidd
office or delegated/designated agency.
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Three types of fumonisin testing services are available asfollows:

a

Submitted Sample Service.

Andyss based on a sample submitted by the gpplicant for service.

Officid Sample-Lot Service.

Andysis based on an officid sample obtained and andyzed by officid personnel.

@ Single Lot Ingpection.

Samples may be obtained and tested on either an individud carrier basisor a
composite sample bas's (maximum of five railcars or fifteen trucks per
composite sample).

2 Unit Train Ingpection under the CuSum L oading Plan.

Unit trains are analyzed on a sublot basis for corn and on a composite basis for
other grains. Acceptable sublots must conform to contract specifications when
"maximum’ limits are Soecified.

For unit trains, the sublot size for fumonisin testing and for grade andyss may
be different. For example, an gpplicant may request grade anadyss on the basis
of asublot containing two cars and request fumonisin analysis on the basi's of
five cars.

The maximum sze sublot for fumonian testing is 5 railcars for unit trains
consisting of less than 200,000 bushels, or lessthan 50 cars. For unit trains
congsting of 200,00 bushds or more, or 50 railcars or more, the maximum
sublot szeis 10 ralcars.

3 Export Shiplots

Export shiplots are analyzed on a sublot basis for corn and on a composite
basisfor other grains. Acceptable sublots must conform to contract
gpecifications when "maximum” limits are specified.

The testing frequency for shiplot grain will be the same as the sample for grade

andysis unless the gpplicant specificdly requests fumonisn andyss on the basis
of acomponent sample.
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4 Supplementa Tedting.

Upon request, supplementa testing may be performed as follows:

Composite samples may be andyzed in addition to the sublot test for corn
shiplots or unit trains.

) Alternate Testing.

Upon request, dternate testing methods may be used, provided that the
minimum testing requirements are met. Examples of dternate testing are as
follows

@ Sublot testing may be used instead of composite sample andysisfor
grainsroutindy tested on a composite basis.

(b) Grain shipments may be tested on a component sample basisin lieu of
the sublot basis under the provisions of Book 111, Ingpection
Procedures. Components are combined and averaged to determine the
sublot result. Component samples will not be designated as materid
portions due to fumonisin because the Food and Drug Administration
(FDA) has not established action limits a this time. Acceptable quality
will be based on the sublot result as compared to the contracted
"maximum’* goedification.

C. Warehouse Sample-L ot | ngpection Sarvice.

Andysis based on an officid sample (grain only) obtained by a licensed warehouse
sampler and analyzed by officid personnd.

REVIEW INSPECTIONS

Sections 800.125 and 800.135 of the USGSA permit areview inspection on either officid
gradeffactors or officid criteria When requested, areview ingpection for officia grade or
officid factor and officid criteria may be handled separately even though both sets of results are
reported on the same certificate.

Review ingpection services for fumonisin are provided on either anew sample or the file sample

in accordance with the regulations. Board gpped ingpection services are limited to the andysis
of file samples.
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Only onefidld review (reingpection or gpped inspection) is permitted for shiplot, unit train, or lash
barge materia portions when testing is performed on asublot basis. However, if the gpplicant
requests areview of the entire lot, up to three review levels of service (reingpection, apped, board
apped) may be obtained for each sublot included in thelot. Inspection results for each review
level shdl replace the previous ingpection result.

a Reinspection Savice.

The laboratory providing origind testing services aso provides reingpection services.

b. Appea Inspection Sarvice.

FGISfidd offices provide apped fumonisin testing services. Fied offices not equipped to
provide testing will make arrangements with another FGI'S office to provide the most
timely service possible.

If samples are sent to afield office for andysis, write thewords " FUM ONISIN
APPEAL" inthe"Remarks' section of the grain sampleticket and on the back of the

maling teg.

C. Board Appea |nspection Sarvices.

Board gpped inspection services are limited to the file sample and are provided by the
Board of Appeds and Review (BAR) in Kansas City. The High Performance Liquid
Chromatography (HPLC) method is available for determining fumonisin in Board gpped
samples. The gpplicant must specify the HPLC method as the desired determination
method. Otherwise, the Board gppedl ingpection will be conducted using the rapid
method (test kits).

When sending samples to the BAR, write thewords” FUM ONISIN BOARD
APPEAL" inthe"Remarks' section of the grain sample ticket and on the back of the

malling tag.
APPROVED TEST METHODS

The methods listed below have been conformance tested to perform within FGI'S specifications.

Each of the gpproved test methods has been certified to provide quantitative results accurate
up to the conformance test leve a which they were gpproved. Any test results that are above
the established conformance limits are reported as exceeding the conformance limit unlessa
supplementd analysisis performed.
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FGISAPPROVED TEST METHODS

Method and Test Kit

Conformance Limit

RIDASCREEN® Fast Fumonisin (r-Biopharm Inc)

Veratox Quantitative Fumonisin (Neogen)

MycoU Fumonisin (Strategic Diagnostics Inc.)

5PPM

5PPM

5PPM

The following table ligs the fumonisin fidd test kits and the grains'commodities for which they
have been approved. For information concerning the testing of other grains/commodities,
contact the Policies and Procedures Branch.

TEST METHOD

GRAIN/COMMODITY "R ASCREEN® Fast | Veratox Quantitative MycoU

Fumonisin Fumonisin Fumonisin
Corn X X X
Sorghum X
Wheat X
Corn Med X X X
Corn Gluten Med X
Corn Germ Meal X X
Corn/Soy Blend X X
Popcorn X
Rough Rice X

DISCLAIMER CLAUSE

The mention of firm names or trade products does not imply that they are endorsed or
recommended by the U.S. Department of Agriculture over other firms or smilar products not

mentioned.
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FOOD AND DRUG ADMINISTRATION ACTION

The FDA has sated that, currently, there is no direct evidence that fumonisins cause adverse
hedth effectsin humans. Studies currently available demondrate only inconclusive associaions
between fumonisins and human cancer.

However, subgtantid information exists on the adverse hedth effects of fumonisnsin animas.

I ngestion of fumonisin-contaminated corn and corn screenings results in avariety of adverse
hedlth effects in livestock, the most frequent being equine leukoencephaomdicia, aso known as
"Blind Staggers'.

The recommended maximum levels for fumonisinsin human foods and anima feeds that the
FDA consders achievable with the use of good agricultural and good manufacturing practices
areliged below. The FDA beievesthat controlling fumonians to these recommended levels
can reduce exposure to fumonisins that may be found in corn products intended for human and
anima consumption.

Fumonisin test results are not reported to the FDA because action limits are not established at
thistime.

Human Foods
Total Fumonisins (PPM)
Product (EB1 +FB, + FBy)
Degermed dry milled corn products 2 ppm
Whole or partialy degermed dry milled corn products 4 ppm
Dry milled corn bran 4 ppm
Cleaned corn intended for masa production 4 ppm
Clean cornintended for popcorn 3 ppm
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Animal Feeds
Total Fumonisins (PPM)
Corn and corn by-products intended for: (FB, + FB, + FB3)

Equids and rabbits 5 ppm

(no more than 20% of diet)
Swine and catfish 20 ppm

(no more than 50% of diet)
Breeding ruminants, breeding poultry, breeding mink, 30 ppm
(includes lactating dairy cattle and hens laying eggs for (no more than 50% of diet)
human consumption)
Ruminants $ 3 months old raised for slaughter and mink 60 ppm
raised for pelt production (no more than 50% of diet)
Poultry raised for slaughter 100 ppm

(no more than 50% of diet)
All other species or classes of livestock and pet animals 10 ppm

(no more than 50% of diet)

0. WORK AREA REQUIREMENTS
The work area requirements covered under this section apply to FGIS-occupied space only.

a Sample Grinding Area.

Samples must be ground in space separate from the anaytical space. The field office
manager and safety officer must determine whether added ventilation or a dust remova
device is needed in the grinding area to remove airborne dust particles. Refer to the
FGIS Safety and Hedlth Office in Washington, D.C. for assstance in determining
whether added dust remova equipment (e.g., exhaust fan) is required.

b. Sample Testing Area.

Test methods that involve the use of volatile chemicals (e.g., methanol) must be
performed in FGIS-approved laboratory space.
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FGISLABORATORY REQUIREMENTS

FGIS-approved laboratories are required for mycotoxin testing that involves the use of
hazardous materids (e.g., flammable liquids). The requirements covered under this section
apply to FGIS-occupied space that is dedicated for the sole function of mycotoxin testing.

Fumonisin testing methods require the use of flammable liquids and suspected

carcinogens. The building owner must permit the use of chemicds (e.g., acetonitrile, methanol)
in space used by FGIS. FGIS will provide testing services ondite only in facilities that provide
protection to FGIS personnd.

Individud devators may provide two kinds of space for FGIS personnd to perform onsite
fumonign testing. The space may be located (1) in abuilding dong with other occupants, or (2)
in abuilding devoted exclusively to laboratory space.

In either case, the plan for the intended laboratory space is subject to ingpection and approva

by FGIS prior to congtruction. The Safety and Hedlth Office and fidd office manager will

review proposed plans and suggest ways to comply with the requirements.

The following are minimum requirements for FGIS- occupied laboratory space.

a Location
Locate the laboratory at least 100 feet from the base of the elevator headhouse. This
distance is subject to negotiation when the elevator uses exterior grain legs and/or
inclined beltsin lieu of interior grain legs or where the headhouse is equipped with blow-
out panels or the headhouse consists of alightly covered framework.

Laboratories must meet the following requirements when they arelocated in a building
with other occupants:

@ |solate the laboratory from non-laboratory occupants using afire barrier having
at least a 1-hour fire resstance.

2 Provide afire barrier conggting of floors, ceilings, and interior walls.
3 Provide all passageways and other openings that lead to adjacent interior space

with sdf-clogng fire doors having a 1-hour fire resstance. Do not block these
doors open.
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4 Separate the gpace from centrd heating, ventilation, and air-conditioning usng
automatic-dosing fire dampers in the heating, ventilaion, and ar-conditioning
ducts near the fire-barrier, or provide a separate heeting, ventilation, and air-
conditioning system in the |aboratory.

Sze

Dedicate the space drictly for |aboratory (chemica) work. Supply adequate space for
chemicd anaysis (minimum of 100 square fest).

Electricd Sysem

Provide the |aboratory space with dectrica power and lighting meeting the sandards of
the Nationa Electrica Code. Wiring suitable for Class| location is not required. A
three-wire system consisting of an energized wire, a neutrd wire, and a grounding
conductor is satisfactory. Instdl overhead lighting fixtures through ceilings thet serve as
fire barriers. Fixtures suspended below such cellings are acceptable.

Plumbing.

Provide the laboratory space with abasin having hot and cold potable water and a
sawer connection.

Exhaug System.

The exhaust system must remove chemica vapors from the work area. Normal air
conditioning and heating may provide adequate ventilation when performing testing
procedures in a building devoted exclusvely for laboratory space. Refer to the FGIS
Safety and Health Office in Washington, D.C. for assstance in determining whether
added ventilation, such as afume hood, is needed. If needed, Situate the laboratory
gpace so that hoods are vented to the exterior of the building. Fume hood ventilation
will require a6 or 8-inch diameter opening, ether vertically through the celling and roof
or horizontally through an exterior wal. In some cases, a portable hood may be
sufficient.

Eyewash and Safety Shower Station.

Provide the laboratory space with eyewash equipment (eyewash bottle or permanent
faucet-mounted fixture). A permanent, faucet- mounted eyewash fixture is highly
recommended.
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11.

s} Cautionary Markings.

Provide signs for the laboratory door(s) as follows:
@ "Biohazardous Materia Present”

2 "No Smoking, Eating, or Drinking"

3 "Hammable Materid Present”

4 "Wear Safety Protection”

) "Admittance of Authorized Personnd Only”
(6) Refrigerator Signs

Provide sgnsfor the refrigerator used for Storing test kits, chemicals, or
solutions, asfollows:

@ "Biohazardous Materia Present”
(b) "No Food or Drink to be Stored in this Refrigerator”

For further information concerning the laboratory space requirements, contact the FGIS
Safety and Hedth Office.

SAFETY

FGIS employees must comply with good practices to ensure a safe and efficient work
environment. To accomplish this, include the following as part of an overdl FGIS
laboratory/testing area " Standard Operating Procedure” (SOP). Maintain the SOP, this
handbook, and current Materia Safety Data Sheets (MSDS) at each laboratory/testing
location.

During ongite supervision at agency locations, FGIS employees must assess their persond safety
requirements. If persond safety is questionable, FGIS employees must determine if persona
protective equipment can be used to correct the safety deficiency at thetesting location. If
FGIS employees cannot utilize persond protective equipment to provide for a safe work
environment, then ongite fumonisin supervison must occur only when the testing areais
considered sAfe.
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Interested persons are restricted from entering the fumonisin testing area during testing unless
accompanied by officid personnd and must observe the hedth and safety ruleswhilein the
area.

FGIS personnd must abide by the following safety practices when performing testing in an
FGIS-approved laboratory.

a Do not smoke, eet, drink, or chew gum or tobacco in the laboratory.
b. Wash handsimmediatdly before and after eating, drinking, and smoking.

C. Wear the following protective equipment: disposable, fire-retardant laboratory codt;
disposable, impermesable gloves, safety glasses or splash goggles.

d. Wear an FGIS-approved disposable mask and hair protection when exposed to
arborne grain dust.

e Do not store food or drink in the laboratory refrigerator used for storing chemicds,

solutions, and test kits.

f. Do not store masks and hair protectors in the grinding area where they might become
contaminated by the dust particles.

o] Labe dl bottles and containers according to the Hazard Communication Program and

the Chemica Hygiene Plan. In addition, when preparing mixtures of solutions, securely
aoply alabel with the name of the solution, the preparation date, and the preparer’s
initias written in permanent ink.

h. Store equipment outside the fume hood in a manner that will not clutter bench tops or
obstruct movemen.

I. Prepare dl chemicd solutions and perform chemica andyses under aworking fume
hood.

B Limit the total quantity of waste chemicas in the laboratory to one liquid gdlon.

K. Limit the total amount of flammable solvent (including waste) in the laboratory to two
gdlons.

l. Maintain acurrent MSDS for each chemica in the laboratory. If each supply of

chemicals received does not have an MSDS enclosed, contact the company and
request oneimmediately.
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Store flammable solventsin an gpproved storage cabinet.

Store waste chemicds (e.g., methanol) in impermesble meta containers meeting
Underwriters Laboratory approva for Class| liquids. The containers must be capable
of maintaining atight sed and must be labeled "Hammabl€' or "Biohazardous Materid”
or both, as applicable.

Contact an Environmenta Protection Agency (EPA)-approved or EPA-certified waste
disposa company and make arrangements for remova of chemica wastes or provide
other suitable waste disposa procedures consistent with existing laws that do not creste
a hazard to the community.

SANITATION REQUIREMENTS

The sanitation requirements for spillage, labware, and excess sample extract listed in this section
are gpplicable to testing performed a an FGIS-approved laboratory. Officid agencies must
adhere to the requirements for cleaning labware and should follow procedures established in
their areafor the disposal of excess sample extract.

Perform the following procedures only while wearing disposable, impermesble gloves, chemica
splash gogales, and afire-retardant laboratory coat. 1f hands become contaminated, wash
immediately with sogp and water.

a

Soillege.

Clean areas and materias contaminated by any extraction solution spills. Wipe up the
affected areas using an absorbent cloth or paper towes, then wash the areawith a
sogp/water solution. Place cleaning materids in a plastic waste bag, close tightly, and
discard in adumpster or landfill disposd site.

Labware.
Prepare a solution conssting of dishwashing liquid and water. Completely submerge the
used glassware, funnels, beakers, etc., wash thoroughly, then rinse with clean water

before reusing.

Excess Sample Extract.

All sample extracts containing chemicas such as methanol are treated as hazardous
chemicals and are disposed of in the chemicad waste container. Refer to the appropriate
testing procedures for pecific waste disposd ingructions.
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SAMPLE S ZE

The manner in which samples are obtained and processed is an important consideration when
testing for mycotoxins. To ensure that the test results accuratdly reflect the fumonisn
concentration present in alot, samples must be representative of the lot and of sufficient sizeto
compensate for uneven digtribution of the contaminant. Obtain samples according to the
guidelines in the Grain Ingpection Handbook, Book 1, "Grain Sampling.”

The minimum sample size is based on the type of lot. Applicants may request asample size
larger than the minimum sample sze.

Lot Type Minimum Sample Sze
Trucks 2 pounds (approximately 908 grams)
Railcars 3 pounds (approximately 1,362 grams)
Barges/Sublots 10 pounds (approximately 4,540 grams)

NOTE: A minimum sample size of 10 poundsisrequired for composite type samples (e.g., a
sngle sample representing multiple carriers).

A 10-pound sample Sze is also recommended, but not required, for submitted samples.

SAMPLE PREPARATION

a Subportions.

Grind the entire sample obtained for fumonisin testing and prepare two 500-gram
subportions from the ground sample--a 500-gram work portion for origina testing
services and a 500-gram file sample portion for review testing. For submitted samples,
retain aslarge asample as possible.

From the 500-gram work portion, divide (using a boerner divider) out a portion of 50
grams for fumonisin testing and weigh on an FGIS-gpproved type scale with aminimum
divison size of 0.1 gram.

b. Saving File Samples.

Maintain file samples for dl lots'samples that do not meet the contractua specification of
the applicant for service or are required for the fumonisin monitoring program.
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15.

When applicable, maintain a representative file sample for each lot, sublot, composite,
or submitted sample tested. For submitted samplesthat are less than 500 grams, retain
aslarge asample as possible. For information concerning file sample retention periods
refer to FGIS Directive 9170.13, "Uniform File Sample Retention System”.

Storing File Samples.

If file samples are required, store each sample in a manner that will maintain the integrity
of the sample and prevent possible manipulation or subgtitution. Place the samplein
paper bags or envelopes and labe each file sample with the test date and identification.
Take precautions to ensure that file sample containers are strong enough to prevent loss
of sampleintegrity when storing samples. Do not store samples near heet, windows, or
indirect sunlight. (Store samplesin cold sorage if available.)

OPERATION OF GRINDERS

Samples must be ground to afine particle Sze that is sufficiently fine enough to obtain a
homogeneous blend. Avoid over-grinding or pulverizing a sample because it produces an
excessvely powdery mix that will dow down thefiltration process.

Grinding must be performed in an area separate from the testing area. Use the Romer Mill -
Modd 2A, Bunn Grinder, or equivadent to grind the sample.

FGIS employees must follow the manufacturer's safety procedures for operating the grinder and
must wear protective equipment (i.e., lab coat, mask, gloves, and hairnet) when grinding
samples.

Romer Mill

@ Generd Operating Ingructions.

The Romer Mill smultaneoudy grinds and subsamples corn at the rate of
gpproximately 1 pound per minute. An adjustable restrictor door located
above the collection chute varies the amount of ground sample alowed into the
callection chute. Officid personnel must adjust the grinder to obtain the
required testing and file portions from the sample.

Adjust the grinder by locating the fird line (far |eft) etched on the restrictor
door. Postion the door gpproximately 1/3 of the way between the first and
second line. For a 10-pound sample, approximately 500 gramswill be
collected through the collection chute.
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Once the grinder is adjusted to obtain the 500-gram sample, mark the location
of the setting. To increase the sample size, move the redtrictor door to the left.

Samples with moisture content of 20 percent or more may cause the grinder
motor to overheat and the breaker switch to release. If this occurs, dlow the
motor to cool and then set the grind lever to the coarsest setting by turning it
counterclockwise. Do not grind high moisture samples on the fine grind setting.

Grinding the Sample.

Grind the entire 10-pound sample with the grind lever st at the finest range.

If acomposite sampleis required in addition to the sublot-by-sublot analyss,
adjust portion sizes as needed to obtain an adequate size composite and il
mantain individual file samples. Obtain the compaosite sample from the ground
sublot samples.

b. Bunn Grinder

@

@)

General Operating Instructions.

The Bunn-O-Maitic grinds corn & arate of gpproximately 2 pounds per minute
and has a holding capacity of gpproximately 3 to 4 pounds when fully closed.
Officid personned must grind the entire sample and cut it down (using an FGIS-
goproved divider) to obtain the required testing and file portions from the
sample.

Samples with high moisture content of 20 percent or more may cause the
grinder motor to overheat and the bresker switch to release. If this occurs,
alow the motor to cool and then set the grind lever to the coarsest setting.

Grinding Samples.

Grind the entire 10- pound sample with the grind lever sat a the fine selection.
Add 3to 4 pounds a atime into the hopper until al 10 pounds are ground. If
the grinder is experiencing difficulty (eg., over-heating, bogging down) at the
fine setting, change the setting to coarse. After grinding the remainder of the
sample at the coarse setting, switch the setting back to fine. Collect the entire
10-pound portion and regrind & the fine setting.
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Cleaning Grinders.

A smdl amount of ground sample will remain in the grinder after the total sample has
been ground. To prevent the contamination of subsequent samples, clean the grinder
using one of the following cleaning procedures:

@ If aVacuum Cleaner is Available.

After a sample has been ground and collected, with the unit turned on, use a
vacuum deaner with an attachment that will fit over the mouth of the chute(s).
Place the attachment at the bottom of each chute for about 30 seconds. After
cleaning the chute(s), turn the power off and prepare for the next sample.

2 If aVacuum Cleaner is Not Availadle.

Clear the grinder by discarding asmadl portion (first 10 to 15 grams) of the next
sample to be tested.

@ Pour the sample into the grinder and turn it on long enough to collect the
first 10to 15 grams.

(b) Turn the power off, and discard the 10-15 grams ground sample.

(© Turn the power back on and finish grinding the sample to collect the
remaining subsample for anayss.

16. CHECKING PARTICLE SZE

a

Procedures for Checking the Performance of the Grinder.

For locations that perform mycotoxin testing on coarse (e.g., corn) and smdl grains,
perform the check using a 100-gram sample portion of corn using the following
procedures.

@ Grind a sample portion of gpproximately 100 grams of corn having amoisture
content of 14.0 percent or less.

2 Weigh the entire portion that was ground.
3 Sieve the portion across a sandard No. 20 wire woven Seve.

4 Weigh the portion that passed through the Seve.
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) Determine the percent of fine materid, by weight, as follows.

Fines = weight from step (4) divided by the weight from step (2) X 100.
For locations that perform mycotoxin testing on smdl grains only, perform the check
using a 100-gram sample portion of wheat (dockage-free) having a moisture content of

13 percent or less.

Optimum Particle Sze.

The optimum range for particles of coarse and small grain passing through the No. 20
seveis between 60 and 75 percent. Whenever the ground particles appear to be too
coarse, or the results of agrinder check indicate that less than 50 percent of the ground
portion passes through the No. 20 sieve, the grinder should be adjusted or repaired to
meet the optimum range requirements.

Grinding gpparatuses must be checked periodicaly to determine whether they are
producing afina product that meets the particle Size requirements as listed above.
Officid personnd shdl determine the frequency of the checks based on a number of
items that include visud observation of the ground product, number of samples ground
snce lagt check, and time (number of days) since the last check was performed.
Record dl particle check resultsin a convenient location for future reference purposes.
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17.

RIDASCREEN® FAST FUMONISIN TEST KIT

The extraction solution and other materiads used in the RIDASCREEN® FAST Fumonisn test
kit necessitates the use of separate FGIS-approved laboratory space. FGIS employees must
comply with al gpplicable safety and sanitation requirements as listed in this handbook to ensure
a safe and efficient work environment.

a

Preparation of Extraction Solution.

The extraction solvent used in the RIDASCREEN® FAST Fumonisin test method isa
methanol/water (digtilled or delonized) mixture congsting of 70 percent methanol (ACS
grade or better) and 30 percent water.

@ Using agraduated cylinder, measure 700 ml of methanol and placeit into a
clean carboy with spigot.

2 Add 300 ml deionized or digtilled water to the methanol and shake vigoroudy
until it is completely mixed.

3 Label the container stating the mixture (70 percent methanol and 30 percent
water), date of preparation, and initias of technician who prepared the solution.

4 Store this solution a room temperature in atightly closed container until needed.
NOTE: Topreparesmaller or larger amounts of solution usethe ratio
of 7 parts methanol to 3 parts of deionized or distilled water.

Extraction Procedures.

@ Place a sheet of filter paper (Whatman #1 folded or equivalent) into a clean
suitable container.

2 Labd the collection container with the sample identification.

3 Weigh aground 50-gram portion and place it in a suitable container.

4 Add 250 ml of 70 percent methanol solution and blend for 2 minutes.

) Filter the extract through the Whatman No. 1 filter.
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Sample Preparation.

@ Dilute 100 ul of thefiltered extract with 1.3 ml of digtilled or deionized water.

2 Proceed to the test procedures.

Test Procedures.

@ Allow reagents and antibody wells to reach room temperature (65° - 86° F)
prior to running the test.

2 Insert a sufficient number of wellsinto the microwell holder for al sandards and
samplesto be tested. (For example: to test 11 samples, use 16 wells- 5 for
the standards and 11 for the test samples.)

Test Strip #1
Well # 1 2 3 4 5 6 7 8
Sample | CO | C22 | C666 | C20 | C60 S1k S 3
Test Strip #2
Well # 1 2 3 4 5 6 7 8
Sample | 4 S 6 S7 S8 9 S10 Ssi1
Where C 0 isthe zero control, C .222 is the 0.222 ppm control, C .666 isthe
0.666 ppm control, C 2.0 isthe 2.0 ppm control, and C6 isthe 6.0 ppm
control. Slissamplel, S2issample 2, S3issample 3, etc.
NOTE: Do not run morethan 3 strips (19 samples) per set of control
standar ds.

3 Using a new pipette tip for each standard and sample, pipette 50 ul of standard
and prepared sample to separate wells.

4 Add 50 ul of enzyme conjugate (red- capped bottle) into each well.

(5) Add 50 ul of the fumonisin antibody (black-capped bottle) into each well.
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(6)

Using a pipettor, mix the wells by pipetting the liquid up and down in the tips 3-
4times.

) Incubate for 10 minutes (= 1 minute) at room temperature.

(8 Dump the contents of the wells. Turn the wells upside down and tap out on a
paper towe until the remaining liquid has been removed.

9 Using awash baittle, fill each well with digtilled/deionized water. Empty the
wells again and remove dl remaining liquid. Repeat this step 2 times (totd of 3
washes).

(10)  Add 100 pul of substrate/chromagen (white dropper bottle) to each well.

(11) Using apipettor, mix the substrate/chromagen in the wells by pipetting the liquid
up and down in the tips 3-4 times.

(12) Incubate for 5 minutes (£ 0.5 minutes) at room temperature. Cover the wells
with a paper towe to protect them from light sources.

(13) Add 100 pul of stop solution (yellow or orange dropper bottle) to each well.

(14) Using apipettor, mix the solutions in the wells by pipetting the liquid up and
downin thetips 3-4 times.

(15) Measure absorbance at 450 nm using the Biotek EL 301, Awareness
Technology Stat-Fax Modd 303 PLUS, or the Hyperion Microreadera 3
Model 4027-002, Microwell readers. Results must be read within 10 minutes.

Reading the Results.

@ Biotek EL 301 Microwell Reader.

@ Make sure that the microwell reader is on and alowed to warm up for a
minimum of 15 minutes before usng.

(b) Remove sample carriage and hit "Enter.”
(© Insert the W2 filter and hit "Enter.”

(d) Insert the W1 filter (450 nm) and hit "Enter."
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Hit "Clear" and then "Blank." Thiswill cause the insrument to read air
as the blank sample.

L oad antibody-coated wells into sample carriage so that the first control
labeled O isin postion Al

Load the sample carriage into the strip reader so that position Alis
under the light beam of the reader.

Press"Read" and an absorbance value for A1 should appear in the
display on the microwell reader. Record the vaue.

Slide the carriage to position A2 and press "Read.” An absorbance
vauefor A2 will appear. Record the vaue.

Repeat step (i) until absorbance vaues have been obtained for dl
controls and samples. Record the vaues.

Use the RIDA®SOFT Win Data software provided by r-Biopharm to
convert the absorbance valuesinto concentration values.

Stat-Fax Model 303 PLUS Microwell Reader.

@

(b)

(©

(d)

To begin from the "Ready" prompt, press Menu, key in the test number,
and then press Enter.

The screen will read, "Set carrier to A, pressenter.” Place the welsdl
the way to theright in the carrier. Push the carrier dl the way to the left
to line up the notch with the wdls, then press enter. The carrier will
advance into the reader, and it should start to print.

When the reader is finished reading the strip, the screen will reed, "Plot
Curve Y/N?'

Press"Yes' (1/A) to print the graph,
Press"No" (0) to skip this feature.
The screen will read, "Accept Curve Y/N 7'

Press"Yes' (1/A) to accept the curve and proceed to read another
grip.
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When finished reading the second gtrip, press"Clear” twice and the
results strip will print, "Test Ended.”

Press"No" (0) to end the test.

(3)  Hyperion Microreader© 3 Model 4027-002 Microwell Reader.

@ After the power is turned on the instrument will proceed through a
cdibration mode then advance to the "Main Menu" sdtting.

(b) When prompted to "Run atest,” select yes, select the gppropriate test
number, then press "Enter."

(© At the "Run XXX test?' prompt select yes, sdlect the number of wells
(eg., 8,12, 16, 24), then press "Enter."

(d) At the"Insert gtrip” prompt insert the test well strip and press™Y" to
continue.

(e The reader will read the optica dendty of the wells and print a report.

@ After thereport is printed a" Continue tet” prompt will gppear. To
continue testing select yes and follow the instrument prompts as
indicated above.

(o)) Use the RIDA®SOFT Win Data software provided by r-Biopharm to
convert the absorbance vaues into concentration values.

Reporting and Certifying Test Results.

Report al results on the pan ticket and ingpection log to the tenth ppm unless the result
exceeds 5.4 ppm. Results exceeding 5.4 ppm are reported as > 5.4 ppm unless a
supplementd andysisis performed. (Refer to the Supplementa Andysis section of this
directive for detailed procedures.)

When test results indicate that fumonisinis present at aleve of 0.5 ppm or less, certify
the results as "equd to or lessthan 0.5 ppm.”

Test results between 0.6 ppm and 5.4 ppm are certified to the nearest whole ppm.

Test results over 5.4 ppm are certified as exceeding 5 ppm unless a supplemental
andysisis performed.
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Refer to the Cartification section of this directive for more detailed certification
procedures.

Cleaning Labware.

Clean any reusable labware (e.g., glass collection jars) in asoapy water solution, rinse
with clean water, and dry before reusing.

Waste Disposd.

Trandfer sample extract solutions (methanol/water) into aliquid waste container for
disposal. Follow SOP, established by the field office, for handling and disposing of
hazardous waste.

Discard solid materid in the trash can for routine disposd.

Equipment and Supplies.

@ Materids Provided in Test Kits.

@ 1 microtiter plate.
(b) 48 antibody coated wdlls.

(© 5 fumonisin stlandard solutions of 1.3 ml each; 0, 0.222, 0.666, 2.0, and
6.0 ppm fumonignsin water.

(d) 1 red-capped bottle of 3 ml peroxidase conjugated fumonisin solution.
(e 1 black-capped bottle of 3 ml anti-fumonisin antibody.
@ 1 white dropper bottle of 6 ml Substrate/Chromagen.

()] 1 yellow or orange dropper bottle of Stop reagent.

2 Materias Required but not Provided.
@ ACS Grade methanal.
(b) Deionized or digtilled water.

(© 250-ml graduated cylinder.
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(d)

125-ml container.

(e Whatman #1 filter paper or equivaent.

® Sample collection tubes.

()] Waring high-speed blender (or equivadent) with aone-liter jar.

(p)] Sample grinder.

() Badance.

()] Biotek EL. 301, Awareness Technology Stat-Fax Model 303 PLUS, or
the Hyperion Microreadera 3 Model 4027-002, microwell readers
equipped with a 450-nm filter.

(k) RIDA™SOFT Win Software.

()] Multi-channel pipettor.

(m) 210 pl, 100 pl, and 1000 ul pipettor and pipette tips.

") Paper towdls, Kaydry paper or equivaent absorbent materid.

(o) Waste receptacle.

(p) Timer: 3-channd minimum.

() Waterproof marker, Sharpie or equivaent.

)] Wash baottle.

Storage Conditions.

The reagents supplied with the test kit can be used until the expiration date on the kit
label when stored refrigerated at temperatures between 36° and 46° F.

Return any unused microwdlsto their origina foil bag and resed them together with the
desiccant provided.

The chromagen islight sensitive, therefore, avoid exposure to direct light.
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NEOGEN VERATOX FUMONISIN TEST METHOD

The extraction solution and other materids used in the Veratox Fumonisin test kit necessitates
the use of separate FGIS-approved laboratory space. FGIS employees must comply with all
applicable safety and sanitation requirements as listed in this handbook to ensure a safe and
efficient work environment.

a Preparation of Extraction Solution.

The extraction solvent used in the Veratox Fumonisin test method is a methanol/water
(ditilled or deionized) mixture congsting of 70 percent methanol (ACS grade or better)

and 30 percent water.

@ Using a graduated cylinder, measure 700 ml of methanol and placeit into a
clean carboy with spigot.

2 Add 300 ml deionized or distilled water to the methanol and shake vigoroudy
until it is completely mixed.

3 Labe the container sating the mixture (70 percent methanol and 30 percent
water), date of preparation, and initids of technician who prepared the solution.

4 Store this solution at room temperature in atightly closed container until needed.

NOTE: Topreparesmaller or larger amounts of solution usetheratio
of 7 parts methanol to 3 parts of deionized or distilled water.

b. Extraction Procedures.

@

)
3
(4)
Q)

Place a sheet of filter paper (Whatman #1 folded or equivaent) into aclean
suitable container.

Labd the collection container with the sample identification.
Weigh aground 50-gram portion and place it in a suitable container.
Add 250 ml of 70 percent methanol solution and blend for 2 minutes.

Filter the extract through the Whatman No. 1 filter. Collect aminimum of 5 ml
of the extract.
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C. Sample Preparation.

@ Dilute the sample by adding 100 ul of the extract to the pink-labeled, pre-filled
sample dilution bottle, and mix wel.

2 The sample extract is now ready for testing without further preparation.

3 Proceed to test analysis steps.

Analys's Procedures.

@ Allow reagents, antibody-coated wells, mixing wells, and sample extracts to
reach room temperature prior to performing the test (approximately one hour).

2 Remove one red-marked mixing well for each sample to be tested, plusfive
red-marked wellsto be used for controls. Place the wellsin the microwell
holder.

3 Remove an equa number of antibody-coated wells. Immediately return
antibody wells that will not be used to the foil pack with desiccant. Fold down
ends of the pack and sedl with tape to protect the antibody. Mark one end of
the strip so that the wells can be identified after washing.

4 Mix each reagent by swirling the reagent bottle prior to use.

) Place 100 ul of conjugate from the blue-labeled bottle in each red-marked
mixing wl.

(6) Using anew pipette tip for each, transfer 100 pl of controls and sample extracts
into the red-marked mixing wells as shown below:

Well # 2 3 4 5 6 7 8 9 10 | 11 | 12

Sample

CO|Cl|C2|C4(C6| S1 | S2|S3 | HA| S| S| 57

Where C 0isthe zero control, C 1 isthe 1ppm control, C 2 isthe 2 ppm
control, C 4 isthe 4 ppm control, and C 6 isthe 6 ppm control. Sl issample
1, S2issample 2, etc.
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NOTE: Do not run morethan 19 samples per set of control standards.

Using a 12-channd pipettor, mix the liquid in the wells by pipetting the liquid up
and down inthetips 3-4 times. Transfer 100 ul to the antibody- coated wells.
Mix by diding the microwe | holder back and forth on aflat surface for 10-20
seconds without splashing reagents from the wells. Incubate 10 minutes at
room temperature (64° - 86° F). Discard the red-marked mixing wels.

With awash battle, fill each antibody well with deionized or digtilled water and
then dump the water out. Repest this step 5 times, then turn the wells upside
down and tap on a paper towel until the remaining water has been removed.

Pipette the needed volume of substrate from the green-labeled bottle into the
greenlabeled reagent boat. With new tips on the 12-channd pipettor, prime
and pipette 100 ul of subgtrate into the wells and mix by diding back and forth
on aflat surface for 10-20 seconds. Incubate 10 minutes. Discard the
remaining substrate and rinse the reagent boat with water.

Pour the Red Stop solution from the red-1abeled bottle (same volume as
prepared for substrate) into the red-labeled reagent boat. Eject the excess
substrate from the 12-channel pipettor, prime the tips, and pipette 100 ul of the
Red Stop to eech well. Mix by diding back and forth on aflat surface. Discard
thetips.

Wipe the bottom of microwellswith adry cloth or towd and read in the
Awareness Stat-Fax Modd 321 microwell reader usng a 650-nm-filter. Air
bubbles should be diminated, as they could affect andytica results. Results
should be read within 20 minutes of completion of the test.

Reading the Results with the Stat-Fax Microwel Modd 321 PLUS Reader.

To begin from the "Ready" prompt, press Menu. Key in the test number and then press
"Enter.” Thetest number is6.

@

)

The screen will read, "Set carrier to A, pressenter.” Place wdls all theway to
theright in the carrier. Push the carrier dl the way to the l€eft to line up the notch
with the wells, then press enter. The carrier will advance into the reader, and it
should gtart to print.

When the reeder is finished reading the strip, the screen will read, "Plot Curve
Y/N?'
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@ Press"Yes' (1/A) to print the graph.
(b) Press"No" (0) to skip this feature.
3 The screen will read, "Accept Curve Y/N?'
@ Press"Yes' (1/A) to accept the curve and proceed to read another
grip. When finished reading the second strip, press "Clear” twice and
the results will print "Test Ended.”

(b) Press"No" (0) to end the tedt.

4 Record the results for each sample dong with the correlation coefficient, dope,
and y-intercept data on the data shest.

NOTE: If the corrdation coefficient isless than 0.98 or if the dope exceeds —
2.0 + 0.5, the Stat-Fax Reader will print "Invalid Cdibration” and no results will
be reported. If the dope vaue consistently reads outside these tolerances,
contact Neogen as soon as possible to report these findings.

Reporting and Certifying the Results.

Report al results on the pan ticket and ingpection log to the tenth ppm unless the result
exceeds 5.4 ppm. Results exceeding 5.4 ppm are reported as > 5.4 ppm unless a
supplementd analysisis performed. (Refer to the Supplementa Analysis section of this
directive for detailed procedures.)

When test resultsindicate that fumonisinis present at alevel of 0.5 ppm or less, certify
the results as "equa to or lessthan 0.5 ppm.”

Test results between 0.6 ppm and 5.4 ppm are certified to the nearest whole ppm.

Test results over 5.4 ppm are certified as exceeding 5 ppm unless a supplementa
andysisis performed.

Refer to the Certification section of this directive for more detailed certification
procedures.

Cleaning Labware.

Clean any reusable labware (e.g., glass collection jars) in a soapy water solution, rinse
with clean water, and dry before reusing.
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Waste Disposal.

Trandfer sample extract solutions (methanol/water) into aliquid waste container for
disposa. Follow SOP, established by the fidd office, for handling and disposing of
hazardous waste.

Discard solid materid in the trash can for routine disposal.

Equipment and Supplies.

@ Materias Provided in Test Kits.

@
(b)
(©

(d)
(€
()

()

48 antibody coated microwells.
48 red-marked mixing wels

5 yellow-labeled bottles of 1.5 ml each 0, 1, 2, 4, and 6 ppm
fumonigins controls.

1 blue-labeled bottle of 7 ml fumonisn-HRP conjugate solution.
1 red-labeled bottle of 32 ml Red Stop solution.

1 dilution kit that contains 40 dilution bottles pre-filled with 7.9 ml of a
10 percent methanol /water solution.

1 green-labeled bottle of 24 ml K-Blue Substrate® solution.

2 Materias Required but not Provided.

@
(b)
(©
(d)
(€
®

ACS Grade methanal.

Deionized or didtilled water.

250-ml graduated cylinder.

125-ml container.

Whatman #1 filter paper, or equivaent.

Hlter funnd.
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()] Sample collection tubes.

(h Waring high-speed blender (or equivaent) with a one-liter jar.
0] Sample grinder.

()] Baance.

(k) Stat-Fax Model 321 PLUS Microwd | reader with a 650-nm filter.
()] 12-channel pipettor.

(m  100-ul pipettor and pipette tips.

(n) Paper towds, Kaydry paper or equivaent absorbent material.
(o) Waste receptacle.

(p) Microwell holder.

(o)} Timer: 3-channd minimum.

) Waterproof marker, Sharpie or equivaent.

(9 250-ml plastic squeeze wash bottle.

® 2 reagent boats for use as reagent containers with multi- channd
pi pettor.

Storage Conditions.

The reagents supplied with the test kit can be used until the expiration date on the kit
label when stored refrigerated at temperatures between 36° and 46° F.
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MYCOU FUMONISIN TEST METHOD

The extraction solution and other materids used in the MycoU Fumonisin test kit necessitates
the use of separate FGIS-approved laboratory space. FGIS employees must comply with dl
applicable safety and sanitation requirements as listed in this handbook to ensure a safe and
efficient work environment.

a Preparation of Solutions.

@

@)

Extraction Solution.

The extraction solvent used in the MycoU Fumonisin test method is a
methanol/water (didtilled or delonized) mixture conssting of 70 percent
methanol (ACS grade or better) and 30 percent water.

@ Using a graduated cylinder, measure 700 ml of methanol and place it
into a clean carboy with spigot.

(b) Add 300 ml deionized or digtilled water to the methanol and shake
vigoroudy until it is completely mixed.

(© Labd the container Sating the mixture (70 percent methanol and 30
percent water), date of preparation, and initias of technician who
prepared the solution.

(d) Store this solution at room temperature in atightly closed container until
needed.

NOTE: Topreparesmaller or larger amounts of solution usethe
ratio of 7 parts methanol to 3 partsof deionized or distilled water.

Wash Solution.

@ Trandfer the contents of the Wash Concentrate via to a 500-ml plagtic
sgueeze bottle and add 475 ml of didtilled or deionized water.

(b) Swirl to mix.

b. Extraction Procedures.

@

Place a sheet of filter paper (Whatman #1 folded or equivaent) into afunnel
mounted over a clean collection container.
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2 Labe the collection container with the sample identification.

3 Transfer 50 grams of ground sample into an extraction mixing jar.

4 Add 250 ml of the (70/30) methanol/water extraction solvent.

) Cover the extraction jar and blend on high speed for 2 minutes.

(6) Allow the extract to stand for 2-3 minutes to dlow the durry to sditle.

@) Filter aminimum of 15 ml of the extract into the collection container.

C. Sample Preparation.
The sample is ready to process without any dilutions. Proceed to test procedures.
d. Test Procedures.
@ Allow reagents, antibody-coated wells, mixing wells, and sample extracts to
reach room temperature prior to running the test.
2 Place the gppropriate number of red mixing wells and clear test wellsinto a
microwell holder.
NOTE: The maximum number of test samplesthat can berun at one
timeis19. Usingastrip of 12 wells, designate 5 wellsfor the calibrators
and theremainder of thewellsfor test samples.
3 Using a pipette, dispense 150 pl of Enzyme Conjugate into each red mixing
wdll.
4 Dispense 50 pl of each cdibrator and sample into the appropriate red mixing
wells using an adjustable or fixed 50 pl pipette.
NOTE: Useaclean pipettetip for each addition.
Wl
Number 1 2 3 4 5 6 7 8 9 10 11 |12
Sample/
Control Co|Cl|C2|C4|C6| S1| S2|S3| HA| S S6 S7
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Where CO isthe zero cdibrator, C1 isthe 1.0 ppm cdibrator, C2 isthe 2.0
ppm cdibrator, C4 isthe 4.0 ppm cdibrator, and C6 is the 6.0 ppm calibrator.
Slissample 1, S2 issample 2, S3issample 3, etc.

Using amulti-channel pipette, mix the contents of the wells by repeatedly filling
and emptying the tips into the mixing wells

Using a multi-channd pipette, transfer 100 pl of each reaction mixture directly
into the corresponding clear test wells. Discard the mixing wellsinto an
appropriate waste container.

Let the reaction mixture incubate for exactly 5 minutes. Mix the solutionin
the wdls by gently swirling the plate on aflat surface for the first 15 seconds,

At the end of the 5-minute incubation period, dump the contents of the wells
into an appropriate waste container. Using a 500-ml squeeze bottle containing
wash solution, vigoroudy wash each well by overfilling. Repesat the vigorous
wash 3 moretimesfor atotal of four washes.

After the last wash, invert the wells and tap on absorbent paper to remove
resdua wash solution. Wipe excess liquid from the bottom of the wells.

Pour substrate solution into a clean reagent reservoir.

Dispense 100 I of subgrate solution into each test well using a multi-channd
pipette.

Let the subgtrate solution incubate for exactly 5 minutes. Mix thesolutionin
the wdls by gently swirling the plate on aflat surface for the first 15 seconds.

Pour stop solution into a clean reagent reservoir.

Dispense 100 pl of stop solution into each test well using a multi-channdl
pipette.

Read and record the optical density of the wells at 650 nm using a Hyperion
MicroReaderO 3 model 4027-002, or a Biotek EL 301 Microwell Reader.
Make sure that the well bottoms are clean and dry before placing in the reader.
Read the test results within 20 minutes of test completion.
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Reading the Reaults.

@

)

Biotek EL 301 Microwdl Reader.

@

(b)
(©
(d)
(€

®

@

)

0]

1)

(k)

Make sure that the microwell reader is on and alowed to warm up for a
minimum of 15 minutes before usng.

Remove sample carriage and hit "Enter."
Insert the W2 filter and hit "Enter.”
Insert the W1 filter (650 nm) and hit "Enter."

Hit "Clear” and then "Blank." Thiswill cause the ingrument to read air
asthe blank sample.

L oad antibody-coated wdlsinto sample carriage so that the first control
labeled O isin pogdtion Al

Load the sample carriage into the strip reader so thet postion Alis
under the light beam of the reeder.

Press "Read" and an absorbance value for A1 should appesar in the
display on the microwell reader. Record the vaue.

Slide the carriage to position A2 and press "Read.” An absorbance
vaue for A2 will appear. Record the vaue.

Repeat step (i) until absorbance values have been obtained for al
controls and samples. Record the values.

Use the data reduction software provided by SDI to quantify results.

Hyperion MicroReader© 3 Model 4027-002 Well Reader.

@

(b)

After the power is turned on the instrument will proceed through a
cdibration mode then advance to the "Main Menu" sdtting.

When prompted to "Run atest", select yes, select the gppropriate test
number, then press "Enter."
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(© At the "Run XXX test?' prompt select yes, sdlect the number of wells
(eg., 8,12, 16, 24) then press "Enter."

(d) At the "Insert gtrip” prompt insert the test well strip and press™Y" to
continue.

(e The reader will read the optical density of the wells and print a report.

@ After thereport is printed a" Continue tet” prompt will gppear. To
continue testing select yes and follow the to the instrument prompts as
indicated above.

()] Use the data reduction software provided by SDI to quantify results.

Reporting and Certifying Test Results.

Report dl results on the pan ticket and inspection log to the tenth ppm unless the result
exceeds 5.4 ppm. Results exceeding 5.4 ppm are reported as > 5.4 ppm unless a
supplementd andyssis performed. (Refer to the Supplementd Analyss section of this
directive for detailed procedures.)

When test resultsindicate that fumonisinis present at alevel of 0.5 ppm or less, certify
the results as "equa to or lessthan 0.5 ppm.”

Test results between 0.6 ppm and 5.4 ppm are certified to the nearest whole ppm.

Test results over 5.4 ppm are certified as exceeding 5 ppm unless a supplementa
andysisis performed.

Refer to the Certification section of this directive for more detailed certification
procedures.

Cleaning Labware.

Clean any reusable labware (e.g., glass collection jars) in asoapy water solution, rinse
with clean water, and dry before reusing.

Waste Disposal.

Trandfer sample extract solutions (methanol/water) into a liquid waste container for
disposal. Follow SOP, established by the field office, for handling and disposing of
hazardous waste.
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Discard solid materid in the trash can for routine disposal.

Equipment and Supplies.

@ Materids Supplied in Test Kits.

@ 48 antibody- coated microtiter wells (4 srips of 12) infoil pouch.
(b) 48 red-marked mixing wellsin poly bag.

(© 5 vids each containing 2 ml of 0, 1.0, 2.0, 4.0, and 6.0 ppm of
fumonisin cdibrators.

(d) 1 vid containing 10 ml of Fumonisn-HRP enzyme conjugete.
(e 1 vid containing 10 ml of subdtrate.

@ 1 vid containing 10 ml of stop solution.

(o)) 1 vid containing 25ml of 20X wash concentrate.

(h) 4 multi-channel pipette reservoirs.

2 Materials Required but not Provided.

@ Methanol - ACS grade or better.

(b) Deionized or didtilled water.

(© 100-ml graduated cylinder.

(d) Whatman #1 filter paper or equivaent.

(e Glassware with 125-ml capacity for sample extraction.
® Filter funndl.

()] 50-ul pipette with disposable tips.

(p)] 50 -200 pl multi-channe pipette.

0] 500-ml plastic squeeze bottle.
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()] Blender with mixing jars.
(k) Baance.
()] Sample grinder.

(m  Hyperion MicroReader® 3 Model 4027-002, or Biotek EL 301
microwell reader equipped with 650 nm filter.

") Timer.
(o) Waterproof marker.
(p) Microwd| holder.

Storage Conditions.

Store test kits between 36°- 46° F when not in use. Avoid prolonged storage of kits at
room temperature. Do not freeze test kits.

Do not use reagents from other SDI fumonisin kits with different ot numbers.
Bring kits up to room temperature 64°- 86° F prior to use.

Do not use kit components beyond their expiration date.
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20. SUPPLEMENTAL ANALYSIS

If quantitative results are above the test method’ s conformance limit, test results are reported as
exceeding the limit. If the gpplicant wishes to obtain accurate results above the conformance
limit, the sample extract must be diluted so that avadue BETWEEN 0.5 AND THE
CONFORMANCE LIMIT isobtained. Thefind fumonisin concentration is calculated by
multiplying the results obtained with the diluted extract by the dilution factor.

For example, if the origind andysis reported the fumonisin result a 9.0 ppm and the
conformance limit vaue is 5 ppm, in order to obtain atrue vaue, dilute 5 ml of the original
extract with 10 ml of the extraction solution (methanol/didtilled or deionized water). Thisisal
to 3 dilution (compares volume in the beginning with the total volumein the end). Mix
thoroughly and run the diluted extract as a norma sample.

NOTE: After diluting the sample extract asnoted above, start testing procedures
from section c. " Sample Preparation” for each testing method.

Multiply the andytica results obtained by 3 to obtain the actual fumonisin concentration. For
example, if 3.1 ppm was the vaue obtained with the diluted extract, the actud concentration in
the origind sample was 9.3 ppm (3 x 3.1).

The cdculationis asfollows

True
Fumonisn = Tota Volume X Fumonign Result
Vdue Initid Extract Volume

In this example: True Fumonisin Vaue = (15 + 5) x 3.1 ppm
=3x3.1ppm=9.3ppm

Laboratories may dilute samples as afirs sep if levelstypicdly observed in the market
exceed the controls provided with the kits.

21. CERTIFICATION
a Generd.
Corn, sorghum, and whest are tested for fumonisin under the authority of the USGSA.

Under the USGSA, fumonisin results are recorded on the pan ticket, worksheet, or
loading log and in the remarks section of the certificate.
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Certify fumonisin test results on grain in accordance with sections 800.160 through
800.166 of the regulations under the USGSA.

Upon the request of the applicant, separate certificates may be issued for grade and for
fumonisin when both are determined on the same lot.

Sections 800.125 and 800.135 of the regulations under the USGSA permit areview
ingpection on ether officid gradefactors or officid criteria When requested, areview
ingoection for officid grade or officid factors and officia criteriamay be handled
separately, even though both sets of results are reported on the same certificate. When
officid grade or officid factors and officid criteria are reported on the same certificate,
the review inspection certificate shal show a statement indicating that the review results
arefor officid grade, officid factors, or officid criteria, and that al other results are
those of the origind, reingpection, or gppea inspection results, whichever is gpplicable.

Standard Reporting and Certification Procedures.

Record the results on the pan ticket and the ingpection log to the tenth ppm.

When test resultsindicate that fumonisinis present at alevel of 0.5 ppm or less, certify
the results as "equa to or lessthan 0.5 ppm.”

Certify test results that are between 0.6 ppm and the conformance limit (eg. 5 ppm) to
the nearest whole ppm. For example: A fumonigin test result of 5.4 ppm obtained using
afumonisin test kit with a conformance range of 0.5 - 5 ppm would result in the
following certification Satement "Fumonisin 5 ppm.”

Test results greater than the conformance limit are certified as exceeding the
conformance limit. For example: A fumonisin test result of 5.5 ppm obtained using a
fumonisin test kit with a conformance range of 0.5 - 5 ppm would result in the following
certification satement, "Fumonisin exceeds 5 ppm.”

Cetifying Test Results of Single and Combined Lots, Unit Trains, and Shiplots.

@ Single Lot Inspection Bass for Trucks and Railcars.

Certify each test result on a separate certificate.
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Combined Land Carrier Basisfor Trucks and Rallcars.

If an applicant requests fumonisin testing on a composite basis (up to 5 railcars
and 15 trucks) and the ingpection for grade on the basis of individud carriers,
factor only certificates are issued for the fumonisin testing and separate grade
certificates are issued for each carrier.

Compodgte Sample Testing for Shiplots.

Certify the composite results using the appropriate statement.

Submitted Sample Testing .

Certify the results using the gppropriate statement.

Unit Train and Shiplot | ngpection under the CuSum Loading Plan.

@

(b)

(©

Recording Test Reaults.

Fumonisin test results of sublot samples taken throughout loading are
recorded on the loading log. A materid portion occurs if the sublot
result exceeds the limit as specified in the load order.

Certifying Tes Results.

Certify the lot based on the mathematica/weighted average (as
gpplicable) of the accepted sublot results using the appropriate
Satement.

Certify materid portions separately.

Materid Portions.

If amaterid portion occurs, the gpplicant has the option of requesting a
review inspection. Review inspection results replace previous results
when determining if amaterid portion exigs.

If amateria portion designation due to fumonisin is not removed by the
review inspection process, the gpplicant may leave the materid portion
onboard and receive a separate certificate; return the grain to the
elevator; or discharge the materid portion adong with additiond grainin
common stowage equivaent to one half the materia portion quantity.
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Approved Statements.

Use one of the gpplicable satements for certifying fumonisin.

@

@)

3

(4)

When fumonisin results are less than or equd to 0.5 ppm.
"Fumonisin equd to or less than 0.5 ppm.”

Certify fumonisin test resullts between 0.6 ppm and the conformance limit (e.g.,
5 ppm) to the nearest whole number in ppm.

"Fumonisin (result rounded to the nearest whole number) ppm.”

When test results are grester than the conformance limit (e.g., 5 ppm).

"Fumonisin exceeds (enter conformance limit) ppm."

Board Apped's performed by the High Performance Liquid Chromatography
(HPLC) method are certified to the tenth ppm.

"Fumonisin (record actual results to the nearest tenth) ppm. Results based on
HPL C Reference Method."

Optional Statements.

@

@)

At the request of the gpplicant, certify test results between 0.6 ppm and the
conformance limit to the tenth ppm.

"Fumonign (reault in tenths) ppm.”

At the request of the gpplicant, use the following statement when fumonisinis
not detected (0.0 ppm).

"Fumonisin not detected.”
NOTE: If sublot results are combined and averaged and thelot average

isequal to 0.0 ppm, but an individual sublot result exceeds 0.0 ppm, then
the statement " Fumonisin equal to or lessthan 0.5 ppm" must be used.
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STANDARD CERTIFICATION

Test Kit Test Result | Certify as: Test Result Certify as: Test Result | Certify as:
Range
05-5ppm 050rless | <0.5ppm 06-54 Nearest whole 5.5 or more >5ppm
ppm
OPTIONAL CERTIFICATION
Test Kit Test Certify as: Test Result Certify as: Test Result | Certify as:
Range Result
05-5ppm 0.0 ppm Not * * * *
detected
05-5ppm 06-50 Actual * * * *
tenth ppm

Additiond Statements.

The statements listed below may be used in addition to the required statements.

@ At the request of the gpplicant, convert and certify the ppm result to parts per
billion (ppb) using an approved statement. To convert ppm to ppb, multiply the

ppm result by 1000.

"(Actud ppm result) ppm is equivaent to (converted ppb results) ppb.”

(20  Attherequest of the gpplicant, convert and certify resultsin milligrams per
kilogram (mg/kg) or micrograms per kilogram (ug/kg). Use the following
equivaents to determine mg/Kg or pg /kg:

ppm = mg/kg

Page 42

ppb = pg /kg




3

(4)

Q)

FGIS DIRECTIVE 9180.71
12-16-02

When certifying multiple fumonisin results on the same certificate use the
following example asaguiddine

"Sublot sample results Fumonign (insert result) ppm.”
"Compogite sample result: Fumonign (insert result) ppm.”

Use this stlatement when the applicant requests the type of test shown on the
certificate:

"Results based on (indicate type of test used) method."

Upon request of the gpplicant, one of the following statements may precede the
applicable results stlatement when test results are equad to or lessthan a
specified threshold:

"Thefumonisn result isnegative” OR "Negdive fumonisn.”

NOTE: These certification statements may be modified as deemed
necessary.

Reinspection, Appeal, Board Apped Certificates.

@

)

3

Results are reported on the same kind of certificate issued for the origina
service and supersede the previoudy issued ingpection certificate.

Enter the following statement on the reingpection/gpped/board
apped certificate:

"This certificate supersedes Certificate No. (number) dated (date).”

The superseded certificate is null and void as of the date of the subsequent
(reinspection/appeal/board appedl) certificate.

"The superseded certificate has not been surrendered.”

When afile sampleis used, enter the following statement on the
reingpection/apped/board apped certificate:

"Results based on file sample.”
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4 When reporting more than one officid result on the same certificate but at
different levels of ingpection, explain this condition using one of the following
gpplicable satements:

"(Grade, factor, or officid criteria) results based on (newffile) sample. All other
results are those of the origind inspection service."

"(Grade, factor, or officid criteria) results based on the appedl inspection. All
other reaults are those of the (origind inspection/reingpection) service."

"(Grade, factor, or officid criteria) results based on the Board appeal
ingpection. All other results are those of the (origind inspectiony
reingpection/appeal inspection) service."

/s/ David Orr

David Orr, Director
Field Management Divison
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